Objectives: Our purpose was to study whether there is a difference in self-rated health-related quality of life (HRQOL) and changes in HRQOL perception after 3 months of hormonal contraceptive use in adolescents. Seasonal variations in symptoms of depression were also studied. Methods: A test group (T1) (n ¼ 193) and a selected control group (n ¼ 238) of women aged 14-20 years who were visiting a young person's clinic completed the 36-item short-form health survey (SF-36) and answered additional questions on menstrual history and pattern, need for menstrual pain relief medication, and other regular medication. The test group was reassessed after 3 months of hormonal contraception (T2). Seasonal variations in reported SF-36 scores were studied for the whole group. Results: The selected control group and test group at T1 were similar with regard to age at menarche and menstrual pattern. The duration of bleeding and use of painkillers were significantly reduced and the impact on everyday life was significantly improved after 3 months of hormonal contraception (p ¼ .000, two-tailed). No changes in HRQOL or symptoms of possible depression were found after 3 months of hormonal contraception. The highest prevalence odds ratio for possible depression (SF-36 mental health scale score 48), adjusted for group, season and age, for spring vs winter, was 2.15 (95% confidence interval 0.95, 4.85). Conclusions: After 3 months of hormonal contraception both the number of days of menstrual bleeding and the use of medication to relieve menstrual pain were reduced, but there were no significant changes in self-rated HRQOL perception. Seasonal effects on HRQOL were reported.
Introduction
The combined oral contraceptive (COC) pill is the most commonly used contraceptive method among young women in Sweden. It is an effective means of preventing pregnancy and achieving good cycle control [1] . An extensive body of evidence has established that oral contraceptives protect women against somatic conditions that may affect their quality of life: dysmenorrhoea, menorrhagia, menstrual cycle irregularities, iron deficiency anaemia, ectopic pregnancy, pelvic inflammatory disease, ovarian cysts, benign breast disease, endometrial cancer and ovarian cancer. Oral contraceptives can also be an effective treatment for moderate acne vulgaris [2] .
However, certain side effects of hormonal contraception, such as breakthrough bleeding and changes in sexual function, which can adversely affect a woman's quality of life [3, 4] , and the occurrence of depressive symptoms, irritability and mood swings may be reasons for discontinuing or switching treatment [5] . It has been suggested that the side effects on mood depend on the relationship between the estrogen and progestin, and on the type of progestin used [6, 7] . It has also been suggested that side effects on mood are mostly confined to women with a history of mental symptoms such as those with premenstrual syndrome [8] .
The self-scoring 36-item short-form health survey (SF-36) [9] , a patient-reported health outcomes measure, is a modern health-related quality-of-life (HRQOL) instrument measuring biological, psychological and social functioning, developed to reflect the World Health Organization's definition of health: 'a state of a complete physical, mental and social well-being and not merely the absence of disease or infirmity' [10] .
In our previous research of female adolescents attending a young person's health centre (YHC) [11] , we found that the scores on the SF-36 scales of mental health and vitality significantly correlated with those of the self-rated Montgomery-Åsberg Depression Rating Scale (MADRS-S) [12] , indicating that the SF-36 could be used to detect possible depressive disorder in this group. Further, the group showed seasonal variations in reported health and depressive symptoms: in the dark winter months there were more symptoms and a significantly greater proportion of participants with suspected depression [13] .
Despite the large number of adolescents worldwide who use hormonal contraception, there are to our knowledge few published studies examining the possible relationship between use of hormonal contraception in young women and perception of HRQOL and occurrence of depressive symptoms [14] . This study addressed these questions as well as the possible impact of seasonality on mood in a group of adolescent women attending a YHC.
Methods
We carried out a longitudinal study on the use of hormonal contraception, including a cross-sectional cohort study to examine the seasonal effect of on mood in the whole group.
Setting
The study was conducted at a YHC at the university hospital of Uppsala, a Swedish city with over 200,000 inhabitants. The aim of the YHC is to prevent unwanted pregnancies, provide sexual and reproductive health care counselling, prevent and treat sexually transmitted infections, and provide guidance on sexual and lifestyle issues for the age group 13-20 years. The YHC complies with the policy programme of The Swedish Society for Youth Centres [15] . The study was approved by the Independent Research Ethics Committee at Uppsala University.
There were 8500 registered visits to the YHC during the 1 year study period, 3100 of which were midwife visits. The total number of 13-to 20-year-old women registered in the Uppsala municipality in the 12 months between August 2014 and July 2015 was approximately 8400, which means that approximately 37% of that age group visited the YHC during the year the research material was collected.
Participants and study design
A convenience sample of 431 young women aged 14-20 years who were visiting the YHC either to request hormonal contraception or for other reasons was randomly recruited by written and oral invitation from the midwives, at their convenience. Two groups were studied: a test group (T1), followed up at 3 months (T2), and a selected control group. The T2 appointment was decided at the T1 visit. The intention of having a selected control group was to investigate whether the test group diverged in any significant way from the selected control group (i.e., a group of young women visiting the centre at the same time) in regard to the factors studied. Both groups were initially not using hormonal contraception. Those who had previously been on the pill and wanted to start again (after an interval of at least 2 months), and were not presently using hormonal contraception, could be included in the test group. Eligible participants for the test group who sought reproductive health care and obtained a prescription for hormonal contraception (e.g., pill, patch, ring, injection or levonorgestrel-releasing intrauterine system [LNG-IUS]) were randomly chosen from the appointments list by the midwife. The number of individuals who did not want to take part in the study was not registered, but common reasons given not to participate were lack of time or interest. Data collection took place over a period of 1 year, from autumn 2014 to autumn 2015. After receiving verbal and written information and giving their consent, participants completed the Swedish version of the SF-36 [16] and answered questions on the following: age, first visit to the YHC, age at menarche, regular or irregular bleeding pattern, duration of menstruation, need for painkillers during menstruation, and regular medication use. All participants met with a registered midwife who provided standard contraception counselling followed by advice or prescription of a contraceptive method. None in the test group was referred to a gynaecologist to get a prescription for hormonal contraception.
HRQOL measurement
The self-scoring SF-36 was used to investigate whether there was a difference at baseline in HRQOL perception between the test group at T1 and the selected control group. The SF-36 consists of 36 items, grouped into eight scales: (1) physical functioning (PF), (2) role limitations due to physical health (RP), (3) bodily pain (BP), (4) general health perceptions (GH), (5) vitality (VT), (6) social functioning (SF), (7) role limitations due to emotional problems (RE), and (8) mental health (MH). A high score indicates better health (0-100). The scales are sensitive to influences from both medical and psychiatric disorders and have good reliability and validity [17] . The questionnaire has been standardised for use in the Swedish population of aged 15 and above, but can be used from the age of 14 years [16] .
In our previous report [11] , the coefficient of internal consistency (Cronbach's alpha) for the eight scales of the SF-36 was between 0.80 and 0.84. There was also a strong correlation between the MADRS-S scores and all the SF-36 scale scores, especially MH and VT, indicating that the SF-36 questionnaire might be useful when screening for suspected depression in a population of young people [11] .
In order to study possible seasonal variations in reported SF-36 scores, especially for MH and VT, we used the results from the whole group and presented them by category of season.
Statistical analysis
Means and standard deviations (SDs) of all variables used were calculated. Associations between variables were investigated using Pearson's correlation coefficients. Differences between categorical variables were examined using Fisher's exact test and the Mann-Whitney U-test. A change in proportions in dependent groups was examined using McNemar's test. The difference between groups for continuous variables was measured using the independent or paired sample t-test and Friedman's non-parametric test for dependent groups. Logistic regression models were used to assess associations between dichotomous outcomes and group variables. Univariate models and models adjusted for the seasons and age were estimated. Models are presented as odds ratios (ORs) with 95% confidence intervals (CIs). A p 0.05 was considered statistically significant. The statistical analyses were performed using SAS, version 9.4 (SAS Institute, Cary, NC, USA).
Results
A total of 431 young women participated in the study. Fourteen were excluded from the analysis because they had not correctly completed the questionnaires (e.g., they had only written their names and nothing else or had only answered the background questions and not the SF-36 questionnaire). It was not possible to see whether they differed in any way from the rest of the participants. At T2, 14% of the test group did not renew their prescription. The reasons for this are not known, but these participants did not differ significantly from the rest of the T1 test group with regard to any of the baseline variables.
Baseline characteristics
The baseline characteristics of the groups are shown in Table 1 : whole group (N ¼ 431), test group at T1 (n ¼ 193) and selected control group (n ¼ 238). The main reason for visiting the YHC for the whole group was for sexual and reproductive health care issues (80.7%).
The two groups were similar in their baseline characteristics, with a few exceptions: the mean age of the selected control group was slightly higher than that of the T1 group (p < .001). A higher proportion of the T1 group were visiting the YHC for the first time compared with the selected control group (p < .05). A significantly higher number of women in the T1 group than in the selected control group used painkillers during menstruation (p < .05). In the whole group, 19.3% had previously used hormonal contraception and 29.5% in the selected control group vs 6.7% in the T1 group (p < .05).
The selected control group had visited the YHC more often compared with the T1 group, for emergency contraception and 'other' reasons (p < .05). 'Other' reasons could be any number of things that apply to a young woman's life; for instance, mental health issues, social or family issues.
Of those in the T1 group who had previously used hormonal contraception, nine estimated that the length of time since they had stopped using it was between 2 and 60 months; four could not remember exactly when they had stopped but stated that it was definitely more than 3 months.
Medicines used on a regular basis were reported by 15.8% in the whole group, 18.1% in the selected control group and 13.0% in the T1 test group (p ¼ not significant). In the whole group 6% reported that they were on medication for asthma or allergic disorders, 4% for depression, anxiety or sleep disturbances, 2% for acne or other skin disorders, 1% for anaemia and 1% for thyroid disorder. The remaining 2% were for rheumatic disease, kidney disease, epilepsy, diabetes, migraine and stomach disorders.
Test group

Hormonal contraceptive prescriptions
Combined oral contraceptives were prescribed to 92.2% and the progestogen-only pill to 4.2% of the T1 test group. Three of the group were prescribed the etonogestrel contraceptive implant (1.5%), two the LNG-IUS (1.0%), one the transdermal contraceptive patch (0.5%) and one the etonogestrel/ethinylestradiol vaginal ring (0.5%).
Vaginal bleeding and its impact on everyday life
The number of days (mean ± SD) of reported bleeding was significantly reduced in the test group between T1 (5.49 ± 1.15 days, range 3-10 days) and T2 (5.03 ± 1.23 days, range 0-28 days) (p < .05). At T1, there was a significant correlation between the impact of menstrual bleeding on everyday life and the SF-36 VT scale (p < .007), and between the use of pain relief (p < .0001) and the duration of bleeding (p < .001).
The reported impact of menstrual bleeding on everyday life was significantly reduced at T2 (Z ¼ 4.168 [186 À 93/93]; 
SF-36 scores
Better GH scores were reported in the selected control group compared with the test group at T1 (p < .01), whereas higher (better) scores for RE were reported in the test group at T1 compared with the selected control group (p < .03) ( Table 2 ). The median time between T1 and T2 in the test group was 82 days (mean 89 ± 31 days). The changes between T1 and T2, for all SF-36 scale scores, were not significant.
Across the whole group, 9.0% had an MH score 48, i.e., indicating possible depression [12] . The difference between T1 and T2 for MH scores 48 was not significant. At T1, 6% of participants had an MH score 48, which rose to 7% at T2 (Figure 1) .
Across the whole group, 21% scored 40 for VT, i.e., indicating possible depression [12] . No significant differences were found between T1 and T2. At T1, 17.6% of participants had a VT score 40, which dropped to 15.0% at T2 (Figure 2 ).
Season and SF-36 scores
The number of individuals in the selected control group and test group at T1 was not evenly distributed over the year. Therefore, three categories were created to reflect three seasons of the year: winter (November, December, January, and February), spring (March, April, May, and June), summer-autumn (July, August, September, and October).
The whole group reported significantly higher (better) mean scores in summer-autumn compared with spring in the SF-36 scales of PF, VT, RE and MH (p < .05 for all). Further, there was a significant difference in mean scores between the winter and spring categories: the scores on the RE and MH scales were lower (worse) in spring than in winter (p < .05) ( Table 3) .
The highest prevalence OR (in the whole group) for an MH score 48 was 2.15 (95% CI 0.95, 4.85) in spring vs winter (Table 4) . The difference between the groups was not significant. There was a non-significant difference between seasons for VT scores 40. For VT scores 40 it appeared that the older the young women the higher the prevalence OR for a VT score that indicates possible depression (1.27, 95% CI 1.08, 1.49).
Discussion
Findings and interpretation
After 3 months of hormonal contraceptive (mostly COC) use among adolescents attending a YHC, the duration of bleeding and use of painkillers was reduced and the impact of menstruation on everyday life was improved. No detrimental effects on HRQOL assessment were reported.
Strengths and weaknesses of the study
To our knowledge, no study has been published using the SF-36 to assess HRQOL of hormonal contraceptive users in this population and age group. The findings of our study are important for all women prescribed hormonal contraception. Nevertheless, we cannot rule out that the lack of significant differences between T1 and T2 might have been because the study was underpowered, thus hiding subtle changes that may be of clinical interest. Depressive symptoms, including seasonal changes in mood, become more pronounced during puberty, especially among women. There are, however, few studies that address seasonal variations in self-rated HRQOL. Since seasonal changes in mood are one possible confounding factor in the response to hormonal contraceptive use, we decided to use HRQOL scores to see if there were significant changes in mood in the gathered material. However, we encountered a problem with uneven distribution of participants over the year and we were not able to extend the time for recruiting more participants. Although a larger group would have been preferable, we nevertheless obtained results that indicated seasonal fluctuations in mood. This knowledge can be used in a clinical situation, i.e., if a woman requests hormonal contraception in February it might be wise to address her present mood before the prescription is issued.
There may be multiple reasons why 14% of women in the T1 test group did not come back for prescription renewal. It is possible that these participants might no longer have needed hormonal contraception, or they might have experienced adverse effects which caused them to discontinue use of the method.
We had intended to investigate any differences in HRQOL assessment and the hormonal contraceptive chosen, but this was not possible because of the low diversity of prescriptions. Therefore, the results relate primarily to COCs, which were prescribed to 92.2% of the whole group.
In this study, we did not adjust for possible confounding factors such as stressful life events, which are strong risk factors for depression [18] , nor for any prior history of mental disorder, troublesome relationships, socioeconomic difficulties or school-related stress. However, we adjusted the MH and VT scales results for group, season and age. Also, the population studied was gathered by the midwives at their convenience and in a random manner, depending on their individual interest and time as well as commitment to the study. It is difficult to speculate on whether this had an effect on the outcome.
Different factors are active and interactive in the complicated puzzle of health. Thus, the impact of estradiol levels, mental health or brain conditions related to depression, season, vitamin deficiency, obesity and severe stress seems to render a complicated symptomatology which is possibly triggered by genetic vulnerability. The symptoms caused by these different factors may then be interpreted by the patient to be side effects of hormonal contraception, leading to subsequent misuse, discontinuation or method switching, increasing the risk of unwanted pregnancy [19] . This highlights the importance of counselling and support from qualified personnel. The results indicate that it may be fruitful to use an HRQOL instrument when prescribing hormonal contraception and again at a 3 month follow-up visit in order to early detect conditions such as, for example, sleeping disturbances, high stress levels and depression that may possibly lead to discontinuation of hormonal contraceptive use and subsequent unwanted pregnancy. Further studies on this subject are needed.
Differences and similarities in relation to other studies
The findings of this study are in line with those of previously published studies, which also found that heavy menstrual blood loss had an adverse effect on quality of life, especially general health and vitality, due to pain and loss of energy [20] . Furthermore, oral contraceptive use has been found to reduce menstrual pain and duration of bleeding [2] . Seasonal variations in reported health, especially mental health and vitality, have been reported in young women [13, 21] . It is of note that seasonal sensitivity appears to be higher in women [21] .
Our previous study in a larger sample (n ¼ 1250) than the present one found that young women using hormonal contraception had significantly better scores on the RP scale, compared with young women using no medication, medication (except antidepressants) plus hormonal contraception, antidepressants and other medication [13] . In the present study, the difference between T1 and T2 on this scale was not significant; however, the present study is smaller than the previous one. Furthermore, the previous study showed a clear seasonal variation in reported health on the scales of psychological well-being [13] . In the present study, there was also a seasonal variation in HRQOL scores. Scores were lowest in spring. This is interesting, as it may show an effect on the human system when it has been deprived of natural light for several months and also subjected to work stress (school and tests) and illnesses (the flu period usually peaks in January and February). Due to a smaller and unevenly distributed sample we had to slightly adjust the seasonal categories, but they still mainly followed the daylight pattern.
The fact that we found no detrimental effect on HRQOL after 3 months of hormonal contraceptive use could be because any detrimental effect is very low, or because the time between T1 and T2 was too short. However, if we had lengthened the time between T1 and T2, or added a T3, the effect of other confounding factors such as season, stress and vitamin D levels would have probably increased; furthermore, previous research has reported that most side effects appear early in hormonal contraceptive use [22] . Study dropout would probably also have increased.
In the present study, adolescents with different chronic conditions comprised almost 17% of the whole group. Although this group was not studied it is nevertheless worth mentioning. Young women with a chronic disease have been reported to engage in risky behaviours in at least similar if not higher rates to those of their healthy peers despite having the potential for greater adverse health outcomes from these behaviours [23] . Importantly, there was no significant difference between the selected control group and the T1 group with regard to HRQOL and reported chronic illness; thus it is unlikely that reported chronic illnesses had an effect on the main results of the study.
The T1 group and selected control group differed significantly with regard to age, the reason for their visit to the YHC, their use of painkillers during menstruation and whether hormonal contraception had been used prior to inclusion in the study. Some of these differences were probably caused by the study design (e.g., the reason for the visit), but others (e.g., the use of painkillers during menstruation in the T1 group) could have been a reason for wanting to try hormonal contraception. More individuals in the selected control group had previously been to the YHC and therefore might have been using its services for reasons other than obtaining a hormonal contraceptive prescription. Better GH scores were reported in the selected control group compared with the T1 group, and better RE scores were reported in the T1 group compared with the selected control group. These results are difficult to explain; however, we believe they have no effect on our results.
Bleeding and pain
After 3 months of hormonal contraception the duration of bleeding and the use of painkillers were significantly reduced and the impact on everyday life was significantly improved. This was supported by the correlation between the number of menstrual bleeding days in the T1 group and the VT and GH scores, as well as a tendency towards correlation with BP. This effect has been reported in other studies, i.e. heavy menstrual blood loss adversely affects quality of life, especially the assessment of general health and vitality, due to reduced energy and increased pain [20, 24] .
There was also a tendency to higher (better) scores on the BP scale (p < .07) after 3 months of hormonal contraception, as well as on the RE scale (p < .06), indicating less pain and reduced effects of emotional problems on daily activities.
Seasonal variations in SF-36 scores
Compared with the summer-autumn season, the scores for spring were lower (worse) on the scales of PF, VT, RE and MH (p < .05). The highest prevalence OR for possible depression (MH score 48) was reported for spring vs winter (2.15; 95% CI 0.95, 4.85). These findings may be related to another factor that bears a broad impact on health: recent research has shown that symptoms of depression (fatigue, changes in mood regulation and motor function) and pain might be related to vitamin D deficiency in depressed adolescents [25] . Vitamin D metabolism also seems to be related to stress [26] . Vitamin D deficiency is common, especially in Nordic countries, and results from inadequate endogenous skin synthesis (insufficient exposure to ultraviolet B rays) and diet [13, [27] [28] [29] . At our latitude in Uppsala of 59
, there are normally about 50 h of sunlight during November, compared with 290 days in June, and low ultraviolet B rays from October to April [30] . Furthermore, there is increasing evidence of an association between vitamin D deficiency, or insufficiency, and depression [31, 32] .
Depression and hormonal contraception
Nine percent of the whole group scored 48 on the MH scale, indicating possible depression (MADRS-S !21). The MH and VT scales have previously been reported to have the strongest correlation with MADRS-S [11] , particularly the MH scale. The figure of 9% may be compared to 11% in a YHC population (n ¼ 453) studied approximately 10 years ago [11] . No significant changes in HRQOL scores or symptoms of possible depression were found between T1 and T2, which corresponds to findings of a previous study of a YHC population, which found that those using hormonal contraception tended to report better physical health and fewer depressive symptoms than those using no medication at all [13] . A Swedish nationwide register-based study reported that antidepressant drug use was generally higher among young women using hormonal contraception other than COCs, namely the LNG-IUS, implants, injections and transdermal patches [33] . Since most participants (92.2%) in our study were prescribed COCs, we were not able to study the relationship between HRQOL assessment, depression and different categories of prescribed hormonal contraceptives. However, since most side effects and discontinuation seem to occur early or during the first months of use [22] , a future study with repeated measures of HRQOL during the first 6 months of hormonal contraceptive use might better and earlier capture possible side effects that may not be directly due to hormonal contraceptive use but induced by other important factors in the user's life. This could shed more light on the correlation between hormonal contraceptive use, HRQOL, seasonality, depression, stress and other factors that have an impact on the perception of health.
Mood and hormones are interlinked. Notably, both the estrogen and progesterone receptors are located in brain regions involved in emotional and cognitive regulation [28, 34] . Previous research has reported that most depressions begin during adolescence [27] and that 10-20% of adolescents have had at least one major depressive episode by the age of 18 years [35] . Further, a recently published study concluded that women with ongoing or previous mental disorder had a greater risk of COC-induced mood symptoms [36] .
Recently, COCs have been associated with small, but significant, mood side effects, particularly in the intermenstrual phase of the treatment cycle. The findings were driven by a subgroup of women who clearly suffered from COC-induced side effects [5] . This effect was not found in our study, possibly due to the small size of the population studied.
A recent Danish nationwide prospective cohort study suggested that all types of hormonal contraceptive use are associated with an increased risk of depression and antidepressant treatment, especially in women aged 15-19 years. Our study can neither confirm nor refute these results [37] .
Confounding factors
There are many confounding factors to consider when discussing possible side effects of hormonal contraception, e.g., hereditary factors, vulnerability to mood deterioration, seasonality, obesity, psychosocial factors and school-or work-related stress [1, 38] . Most side effects are generally self-limiting and improve with increasing duration of contraceptive use, while serious adverse events, including venous thromboembolism, are rare among healthy users [39] . The seasonal effect on mood is well known and has been reported in other countries around the world [40] . In our study the whole group had significantly higher (better) mean HRQOL scores on the scales of PF, VT, RE and MH during summer-autumn compared with spring. Poorer functioning in spring vs winter was found on the scales of MH and RE. Also, the prevalence OR for symptoms of possible depression (MADRS-S 20) was higher in spring compared with winter (2.15; 95% CI 0.95, 4.85). Furthermore, it appeared that the older the woman the higher the prevalence OR for a VT score indicating possible depression. It is difficult to speculate about the reason for this, but powerful confounding factors may be school stress, important exams and greater responsibilities.
It has been suggested that increased emotional processing and a physiological response to psychosocial stress during low estrogen phases of the menstrual cycle may contribute to depressed mood in women who are vulnerable to major depressive disorder [8] . The SF-36 MH scale captured 9% of the whole group with symptoms of possible depression (MADRS-S 20). This is not an unexpected finding, but the VT scale rendered a higher percentage, i.e., 21% scored 40, which is a troubling result, since tiredness is an indicator that something is not right. In a recent review of patients in primary care complaining of tiredness, it was reported that about every fifth patient had a depressive disorder [41] . Therefore, history taking, targeted at mental health and well-being, is of great importance, especially since young women with depression and stress symptoms have been reported to be at risk of using less effective contraceptive methods over time [19] . Thus, it is very important to detect them early in a clinical setting.
Open questions and future research
To our knowledge, there are no published articles concerning HRQOL and use of hormonal contraception in the age group 14-20 years. This leads us to the conclusion that in this age group there are many interesting questions still to be answered. Given that there have been recurrent reports in the media about the supposed detrimental effects of hormonal contraception on health, some young women may hesitate to use it, other than, for example, as emergency contraception. However, in 2015, the Swedish National Board of Health and Welfare reported that there were 14.4 abortions per 1000 girls aged 15-19 years, compared with 25.4 abortions per 1000 girls in 2006. The decrease in the number of abortions is thought to be due to new methods and better provision of contraception [42] .
Interestingly, in the county of Uppsala, where the present study was conducted, the use of short-acting hormonal contraception (pills, patches and rings) among young women aged 15-19 years in the 10-year period between 2006 and 2016 has been rather steady: the lowest prevalence was 341.4/1000 girls in 2012, rising to 364.0/1000 girls in 2016 [43] . During the same period, the use of a long-acting reversible contraceptive (LARC) method (intrauterine contraception and subdermal patches) increased from 26.9/1000 girls aged 15-19 years in 2012 to 61.2/1000 in 2016 [43] . Nevertheless, in our study very few participants were prescribed LARC. In the future, it would be interesting to study HRQOL in the same age group before and after starting a LARC method. Eventually, due to increased evidence of the role of vitamin D in health and well-being [44] , and also evident seasonal variation in HRQOL scores [13] , it would be interesting to study vitamin D levels and HRQOL scores over a 12-month period in young women starting hormonal contraception.
Conclusions
After 3 months of hormonal contraceptive (mostly COC) use among adolescents visiting a YHC, the duration of bleeding and use of painkillers was reduced and the impact of menstruation on everyday life was improved. No detrimental effects on HRQOL were reported. A seasonal effect on self-reported HRQOL was found: poorer mean scores on the SF-36 scales of PF, VT, RE and MH were reported in the spring compared with the summer-autumn season.
